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Summary 
The present study was conducted to find the efects of the period and the area which soft rot En仰
向叫 wereisolated and the length of continuous cropping of Chinese cabbages on diversity of phage-type 
of the org伊伊a引ms
C口hinesecabbage in 1992-1993 a抗tYamagata Universi比tyFarm were used. Two hundred and twenty 
seven isolates of soft rot Erwinia were obtained from 54 infected crucifer plants raised at Minden， Hie 
and Takasaka Districts in Tsuruoka City in summer period， 1992. Of them， 85 isolates (37.4 %) were 
sensitive to 9 phage strains and they were classified 12 phage-types. In fal， 172 isolates were obtained 
from 31 infected crucifer plants. Of them， 149 isolates (86.6%) were sensitive to 9 phage strains and 
they were composed from 18 phage-types. Percentage of phage sensitive isolates to al ones， number of 
phage-types and predominantly occurring phage-types varied with the period and the area which the 
organism was isolated. Itwas showed that percentage of phage sensitive isolates increased in fal. 
Moreover， phage sensitivity of the isolates from th巴 diseasedChinese cabbages raised in continous 
cropping fields for 2 and 15 years at Yamagata University Farm was examined. In the spring sowing of 
continuous cropping for 2 years， of 117 isolates from the 45 diseased plants， 20 isolates (17.1 %) were 
sensitive to the phage strains and they were composed from 8 phage-types. In the spring sowing of con-
tinuous cropping for 15 years， of 103 isolates from 31 diseased plants， 83 isolates (80.5 %) were sensi-
tive to the phage strains and they were composed from 9 phage-types. According to increasing of the 
length of continuous cropping of Chinese cabbage， precentage of phage sensitive isolates rised. Thus it
was confirmed that the percentage of phage sensitive isolates， the number of phage-type and the pre 
dominantly occ urring phage-type of soft rot Eγwinia were influenced by the period and the area which 
the organisms were isolated and by the length of continuous cropping of Chinese cabbages. 
key words : soft rot Erwinia， phage-type， vegetable 
緒言


















































Table 1. Source and some plaque morphology of phage 
strains of soft rot Erwiniαused in the present 
study. 
Phage Source Date Plaque 
strams isolated colected morphology 
a RSa) Ju. 7，1992 <0.5b) CiC) Td) 
b Rr) Ju.13，1993 <0.5 pfl T 
c RS Ju. 21，1993 <0.5 P T 
d RS Ju.21，1993 <0.5 P T 
e RS Ju. 21，1993 l.0 P Clg) 
RS Oct.15，1992 l.8 P T 
g RS Oct. 26，1993 < 0.5 P Cl 
h RT Oct. 26，1993 < 0.5 P T 
RT Oct. 26，1993 l.0 Ci Cl 
a) Rhizosphere of Chinese cabbage 
b) Diameter (剛)based on average of 10 plaq ues 
c) Circular 
d) Turbid 
e) Rotted tissucs of Chi民 secabbage 
f) Pinhole 
g) Clear 
Table 2. Reactions of indicator strains of soft rot Erw日叫α
to phage strains used in the present study. 
Indicator Phage strains Phage-
strains a bcdef g h type 
1 十 一一一一 一 一 一 一 A 
2 一 十 一十 一一ー一一 BD 
3 一一++一 一一 一一 CD 
4 一 十 一一一一一 D 
5 一一一 + +一 一 一一 DE 
6 一 一 + + +十一一 DEFG 
7 一一一十 + 一 +一一 DEG 
8 一 一一一一 一一 + H 
9 一一 一 一 十
+ Plaque formation ;一 Noreaction. 
大型のプラークを形成するものもみられた.また，指示
菌との交互反応では，ファージdは指示菌 4の他に 2，
3， 5， 6， 7の指示菌とも反応し，供試ファージ中もっ
とも広い宿主範囲を示した.ついでファージeが宿主範
囲が広く，指示菌 5のほか 6，7，とさらにファージg






Table 4. Phage-typing of phage sensitive isolates of soft 
rot Erwiniαobtained at different areas and 
periods. 
Phage strains No. of isolate 
Phage-type 
Areas No. a b c d e f g h i -， r - Summer F al
Minden 1 +一一一一一一 A 2 
2一 一+一一一一一 D 11 
3一一一 ++一一一一 DE 3 
4 -一一 +++一一一 DEF 5 
5一一→++一十一 DEG 2 
6一一 ++++一 DEFG 
7 -一一十一十一一一 DF 
8一一一十一 ++一一 DFG 
1 -+一一一一一一一 B 
2一一+一一一一一 C 
3一一一+一一一一 D 
4一一 ++++一一 DEFG 
5一一 ++一+一一 DEG 
Takasaka 1 -+一一一一一一一 B 
2-+一+一一一一 BD 
3-+一+一一+一一 BDG 




8 でー一+一一一一一 D 
9一一一++一一一一 DE 
10 -一一+++一一一 DEF 




15 一一+一+一一 DF 




20 一一一+一+-- EG 
21一一一一一+一一 F 












Chinese r RT') 
































































Chinese r RT 
cabbage l RS 
Cabbage r RT 
l RS 
Chinese r RT 
Takasaka cabbage l RS 
Table 3. Rate of phage sensitive isolates of soft rot Erwi. 
，1ia to al ones obtained in summer. 
No. of No. of 
sample No. of isolate 
used for isolate sensitive 
isolation ωphage(%) 
3 15 8 (日.3)c) 


























b) Rhizosphere a) Rotted tissue 
るものは民田で DEF型， DF型， 日枝でD型， DEG型，









No. of isolate 
sensitive to phage (%) 
Table 5. Rate of phage sensitive isolates of soft rot Erwin叫 toal ones obtained in fal 

















































Table 6. Rate of phage sensitive isolates of soft rot Eru閉山 toal ones obtained from 
continuous cropping field with Chinese cabbage for 2 years. 
Source No. of sample No. of No. of isolate 
plant used for isolation isolate sensitiveωphage(%) 
Chinese RTa) 23 69 10 (14.5)ω 
cabbage RSb) 22 48 10 (20.8) 
45d) 117d) 20d) (17.1) 
6 18 18 (100.0) 
723 21 (91.3) 
13d) 41 d) 39d) ( 95.1) 
c) % d) Total 



















Tabl巴 7.Phage-typing of phage sensitive isolates of soft rot 
Eγ例制αobtainedfrom continuous cropping field 
With Chinese cabbage for 2 years. 


















No. a b c d e f g h i 
1 -+ -+ --+ --BDG 
2 十 C
3一一 十十 一一一一一 CD 
4 一一一 + 一一 一一一 D 
5 一一一 十十 DE 
6 - - -+ + + ---DEF 
7 - - -ト 十 十十 一一 DEFG 
8一一一++一+一一 DEG 
9 一一 一 + ー 十 一 一一 DF 
10 十++ -- DFG 
11 - - - - + 十一一 EF 
12一一一一++ +一一 EFG 
13一一一 一 +一 +一 一 EG 
+ : Plaque formation ; -: Noreaction 
a) Rotted tissue 
2 
野菜類軟腐細菌のファージ型の変動に関する研究一一富樫・本山・生井 59 
Table 8. Rate of phage sensitive isolates of soft rot Erwinia to al ones 
obtained from continuous cropping with Chinese cabbage for 15 
years. 
Period for No. of sample No. of No. of isolate 
Source plant 
isolation used for isolation isolates sensitive to phage (%) 
Chinese RT") 18 68 58 (85.3)<) 
Summer cabbage RSb) 13 35 25 (71.4) 
31 d) 103d) 83d) (80.5) 
a) Rotted tissue b) Rhizosphere c) % d) Total 
Table 9. Phage-typing of phage sensitive isolates of soft rot 
Er世間切 obtainedfrom continuous cropping field 
with Chinese cabbage for 15 years in summer. 
Phage strains 
No. a b c d e g h 
Phage-type No. of isolates 
1 -十 一一 一一一一 一 B 2 
2 - +ー十一 一一 一一 BD 8 
3 一 一 一 +一一 一一 一 D 14 
4 + + 一 一一 一 DE 
5 - 十++ 一 DEF 19 
6 一一 一十++ + 一 一 DEFG 22 
7 一一 一 十一十 一 一 一 DF 7 
8 - - - + 一++ DFG 5 
9 一 一 一 一一+十 一 一 FG 3 
+ : Plapue formation ;一:No reaction 
がカンキツかい よう病菌 (x.camtestris pv. citri) 4)や


















































































1) Crosse. J. E. (1966) . Epidemiω凶ologicalr巴ela抗t削
psudomonad pathogens of deciduous fru山ttrees. Ann. 
Rev. Phytopathol. 4 : 291-310 
2) De Boer. S. H. (1987) . Seological and epidemiology of 
Er.肌 .n1acaγ'ot即ora.In Pathogenic Bacteria. Pro. 6th. 
Inter. Conf. on Plant Path. Bact. (Civero le. E. L. et 
al eds.) Martinus Nijihoff Publisher. Dordrecht. pp. 
121-128. 
3)後藤正夫. Star， M. P. (1972). x，仰 th開閉山口triの




日植病報 41: 141-147. 
5) Gross. D. C.. Powelson. M. 1.， Reger， K. M. and 
Radamaker， G. K. (1990). A bacteriophage-typing sys. 
tem for surveying the diversity and distribution of 
starin of Eru初日 carot仰 orain potato fields. Phyto 
pathology 81 : 220-226. 
6)本間善久 (1992).土防伝染病談話会レポート.16・
11-20. 
7) Powelson， M. 1. and Apple， J. D.(1984) . Soil and 
seed tubers as source of inoculum of Er例 制 αcαγot，即 ora
subsp. cαrotovora for stem rot of potatoes. Phytopathol. 
ogy 74 : 429-432. 
8)塩見俊樹・藤井 博(1972). 野菜軟腐病細菌に寄生
するフ ァージについて.日植病報 38 : 199 (講要)• 
9)富樫二郎・ 鈴木義久(1972).軟腐病細菌のファージ分





に関する研究 日植病報 56: 309-314. 
12)富樫二郎 ・清水康子・生井恒雄(1995).ハクサイの軟
腐病病斑および根圏土壌における病原細菌のファージ
型の分布.山形大学紀要 (農学)12: 167-173. 
